Background: Craniocervical junction (CCJ) injuries are highly variable, and there are only limited data to suggest their optimal treatment. Here, we present a rare case of concomitant bilateral occipital condyle fractures with an inferior clival avulsion fracture with concomitant focal injury of the tectorial membrane.
INTRODUCTION
Unilateral or bilateral fractures of the occipital condyles with or without the involvement of the inferior clivus are uncommon and are challenging to treat. [1] [2] [3] 5, 7, 12] is type of injury can be highly unstable due to the involvement of the atlanto-occipital joint (AOJ) and ligaments that stabilize the craniocervical junction (CCJ). [2, 3, 7, 12] Here, we present a case of contemporaneous avulsion fractures of the inferior clivus and bilateral occipital condyles with focal tectorial membrane injury successfully treated with occipitocervical occiput-C2 (O-C2) fusion.
fractures of the occipital condyles (type III) and fracture of the inferior clivus [ . e cervical magnetic resonance imaging (MRI) further showed a diffuse T2 signal involving the ligaments of the CCJ and AOJ with a focal tear of the tectorial membrane [ Figure 4 ]. Due to instability of the CCJ, the patient underwent an O-C2 posterior cervical instrumented arthrodesis using a modular (multiple piece) OC plate-rod construct [ Figures 5 and 6 ]. Postoperatively, the patient remained intact and the cervical X-rays 3 months later confirmed adequate fusion [ Figure 7 ].
DISCUSSION
e CCJ has multiple ligaments that provide support and stability. [6] Bilateral occipital condyle fractures with a concomitant inferior clivus fracture are extremely rare and the mechanism of injury is controversial; for example, some authors suggest a hyperflexion or hyperextension injury with distraction and axial rotation resulting in an avulsion fracture at the site of attachment of alar ligaments and tectorial membrane. [4, 9] Dashti et al. [2] proposed that pure axial loading and compression could lead to impaction of both occipital condyles and the clivus, leading to their fracture and displacement.
Radiological analysis
Isolated fractures with/without ligamentous injury can lead to instability of the CCJ and subsequently devastating vascular and/or neurologic complications. To assess both components, it is important to obtain an initial cervical CT and CT angiogram followed by a cervical MRI. Of note, 72 h after an injury, the tissue edema decreases, and ligamentous injury can be missed on MRI. [2, 3, [5] [6] [7] [8] [9] [10] [11] [12] 
Surgical considerations
ere are not enough data to guide the selection between surgical and nonsurgical treatment for these injuries.
Maughan et al. [7] reported a case of bilateral occipital condyle fracture with a concomitant inferior clivus fracture that was treated with occiput-C1 fusion; this resulted in good outcomes. Dashti et al. [2] reported a similar fracture pattern with an injury of the atlanto-occipital membrane, treated with a halo for 12 weeks with adequate results. Further, Tanabe et al. [9] reported an injury of the tectorial membrane managed with a halo for 16 weeks also with good results. In our case, our patient with a CCJ injury characterized by bilateral condylar avulsion fractures and a tectorial membrane injury, the patient warranted a posterior O-C2 fusion.
CONCLUSION
Bilateral occipital condyle fractures with inferior clivus fractures are rare, and there is no definitive treatment algorithm for these simultaneous lesions. Here, our patient with these multiple injuries and CCJ instability warranted an O-C2 fusion.
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